Aberrant activation of benzo(a)pyrene in cultured rat mammary cells in vitro and following direct application to rat mammary glands in vivo.
Primary cultures of epithelial cell aggregates and fibroblasts derived from mammary tissue from female Wistar rats were treated with benzo(a)pyrene (BP), and their DNA was isolated and analyzed. At least seven BP-DNA adducts were detected in DNA hydrolysates by high-performance liquid chromatography, none of which had the chromatographic properties characteristic of adducts formed by the putative ultimate carcinogen r-7, t-8-dihydroxy-t-9, 10-oxy-7, 8,9,10-tetrahydrobenzo(a)pyrene (anti-BP-7, 8-diol-9, 10-oxide) or other known electrophilic metabolites of BP. Similar profiles of adducts were obtained from mammary DNA of rats that had been treated with BP by injection into their mammary fat pads. Chromatography on boronate columns indicated that five of the seven adducts contained cis-hydroxyl groups. In contrast, when BP was administered by i.p. injection to female Wistar rats, anti-BP-7,8-diol-9,10-oxide-DNA adducts were detected in each of seven tissues, including mammary gland, that were examined.